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Abstract
The major objective of this paper is to identify the vulnerability factors and examine the effectiveness of disaster mitigation 
measures undertaken by individuals, government and non-government organisations to mitigate the impacts of cyclones in 
the Bangladesh coast experiencing from Cyclone Aila. The primary data were collected from two villages of southwestern 
coastal areas of Bangladesh using questionnaire survey and interviews of the key informants. The data were analysed using 
the descriptive and inferential statistics. This paper reveals that the disaster management measures have a significant role to 
lessen the impacts of the cyclonic event, especially in pre-disaster preparedness, cyclone warning message dissemination, 
evacuation and post-disaster rehabilitation. The households, who have access to shelter, find weather forecast regularly 
and adopted pre-disaster awareness measures are relatively less susceptible to hazard’s impacts. The disaster management 
measures undertaken by individuals and GOs and NGOs help coastal people to save their lives and property from the nega-
tive impacts of cyclones. The analysis shows that the NGOs’ role is more effective and efficient than the GOs in cyclone 
disaster management. This paper identifies distance to shelter, participation in disaster training, efficient warning, etc. as the 
influential factors of vulnerability cyclones. The analysis finds the households as less affected who have adopted disaster 
preparedness measures. However, this paper concludes that the effective and proper disaster management and mitigation 
measures are very crucial to shield the lives and properties of the Bangladeshi coastal people.
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1 Introduction

Bangladesh is identified as the most cyclone-prone country 
in the world, which experienced above 36 cyclones since 
1970 ensuing over 450,000 deaths and enormous economic 
losses (DDM 2009). A severe cyclone hits the country 
every 3 years on an average (DDM 2009; Dasgupta et al. 
2010). Moreover, the frequency of natural hazards has been 
increased significantly over the last decades mostly in the 
Bangladesh coast which is assumed as the impact of climatic 
change (IPCC 2007; Karim and Mimura 2008). However, 

there are a number of disagreements about the increasing 
frequency of cyclones due to climate change (Bengtsson 
et al. 2007; Knutson et al. 2010). The last severe Cyclone 
Aila struck the coastline of southwestern Bangladesh and 
eastern coast of the West Bengal of India on May 25, 2009 
with a deadly 3–4 m high storm surge (Saha 2015). About 
190 deaths, 7100 injuries and vast damages of property were 
the immediate impacts of that cyclone (DDM 2009; IFRC 
2010). The population along with the infrastructure, agricul-
ture, livestock and economic development is at a high-risk 
situation due to the low-lying areas of Bangladesh coast, 
which is frequently susceptible to cyclones (Alam 2017; 
Mallick et al. 2017). Therefore, the cyclone induced disas-
ter mitigation is the main concern in the country. However, 
Bangladesh Red Crescent Society (BDRCS) and the Min-
istry of disaster management and relief (MoDMR) jointly 
operate a well-designed Cyclone preparedness programme 
(CPP) in the coastal districts of the country. The CPP has 
55,260 dedicated volunteers spread over 3684 units of 350 
unions of the 13 coastal districts in Bangladesh (CPP 2017). 
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Besides, the Storm warning centre (SWC) of Bangladesh 
meteorological department (BMD) prepares the weather 
forecasts and warnings, and CPP disseminates the warnings 
to coastal people (BMD 2017). The improved cyclone warn-
ing system and relocation of people before the imminent 
cyclones have become very effective in reducing the human 
casualty during the cyclone Sidr in 2007 and cyclone Aila 
(Paul and Routray 2010). During the cyclone in 2007, 2009 
and also in 1991 or 1997 millions of coastal people saved 
their life by seeking refuge in nearby cyclone shelters as they 
have received proper warning message (Karim and Mimura 
2008). The whole government body including the army, 
the navy, the air force and the relevant departments were 
heavily involved in the process. In addition, construction of 
3500 cyclone shelters and afforestation of the coastal areas 
through coastal greenbelt project have been completed (CPP 
2017). In association with the international development 
partners and NGOs, Bangladesh government has initiated 
a number of measures since 1960 to minimize the human 
casualties and property damage due to cyclone induced dis-
aster. Besides, a good number of NGOs are also functioning 
in the coastal areas to lessen the human vulnerability and to 
improve the resilience of coastal community. Conversely, 
due to the top-down approaches of Bangladesh government, 
the pre-disaster preparedness, during-disaster rescue opera-
tion, and post-disaster relief operation and long-term reha-
bilitation processes appeared as less effective in many cases 
(Paul and Routray 2010; Islam et al. 2017). However, the 
aspects of coastal peoples’ vulnerability, arises from vari-
ous physical, social, economic, and environmental factors 
(Alwang et al. 2001). Such vulnerability entails isolated and 
scattered settlement pattern, settlements along the embank-
ment, lack of sufficient cyclone shelters, inadequate trans-
ports to move shelters, lack of alternative skills excluding 
fishing and agriculture, rapid spread of unprotected settle-
ments in hazardous places, late responses to early warning, 
lack of awareness, and lack of strong resilience capacity 
(Hossain 2015). However, the elements of vulnerability to 
disaster remain within the community that stimulate the haz-
ards and make a favorable atmosphere for damaging disaster 
(Alam 2017). To reduce the impacts of cyclone induced dis-
aster physical and socio-economic vulnerability have to be 
removed first. Without vulnerable condition natural hazard 
will not appear as disaster. In this case defensible capac-
ity building of community as well as long-term prepared-
ness and effective early warning system are very crucial for 
reducing the losses of lives and property (Roy et al. 2015). 
Therefore, an attempt has been made in this study to examine 
the effectiveness of disaster mitigation measures undertaken 
by individuals, GOs and NGOs to minimize the impacts of 
cyclones in the coastal areas of Bangladesh. It examines 
how the existing disaster mitigation measures act upon with 
existing vulnerable factors and what sort of adjustment could 

be done to adapt with changing environment in the coastal 
areas of Bangladesh.

2  Literature Review

Numerous studies have focused on vulnerability to climatic 
changes and natural hazards (e.g. Adger 2006; Emrich and 
Cutter 2011; Dewan 2013; Islam et al. 2016, 2017). A num-
ber of studies have emphasized on the technical aspect and 
numerical modeling of tropical cyclone impacts (for exam-
ple; Islam and Peterson 2008; Karim and Mimura 2008; 
Roy and Kovordányi 2012; Tasnim et  al. 2015; Hoque 
et al. 2016, 2017b, 2018). Hoque et al. (2017a) systemati-
cally reviewed the researches on tropical cyclone disaster 
management using remote sensing and spatial analysis 
techniques. Most of the existing literature defines disaster 
as a result of the combination of the defencelessness to a 
hazard, the circumstances of vulnerability that are present 
and insufficient capacity to cope with the impending adverse 
consequences (e.g. Shoaf and Rotiman 2000; Adger 2006). 
It is the interaction of two opposing forces; those process 
generating vulnerability on one side and the natural hazard 
event on other (Blaikie et al. 2014). Vulnerability implies 
some risk combined with the level of societal and economic 
liability, and the capacity to cope with the resulting inci-
dent (Adger 2006; Proag 2014). Proag (2014) also defined 
vulnerability as the degree to which a system, or part of a 
system, may respond adversely to the hazards. It is the initial 
grounds of disaster, which is the function of susceptibility 
to exposure and coping capacity of the people to reduce the 
risk at a certain time (Blaikie et al. 2014). Few studies have 
investigated thoroughly the background factors of vulner-
ability to cyclones (Mohiuddin and Latif 2015; Saha 2015); 
causes, consequences and mitigation of cyclone induced 
disaster (Ali 1996; Paul 2009; Mallick and Vogt 2013) and 
cyclone shelters’ suitability (Mallick 2014) and coastal set-
tlements, livelihood and migration pattern (Mallick et al. 
2017; Quader et al. 2017). Besides, Webster et al. (2005), 
Bengtsson et al. (2007), Elsner et al. (2008) and Knutson 
et al. (2010) justify the increasing propensity of frequency 
and intensity of tropical cyclone in warming climatic envi-
ronment. Similarly, Hoque et al. (2018) depicts the risks of 
the cyclone for present and future climate change scenarios 
using geospatial techniques. Correspondingly, a number of 
papers also have been written focusing community response 
and coping strategies (Paul and Routray 2010; Islam et al. 
2017), influencing factors (Hossain 2015), cyclone forecast 
and warning dissemination (Roy et al. 2015) and prepared-
ness aspects of cyclone disaster (Mallick and Vogt 2013). 
Although many studies have been conducted in Bangladesh 
on cyclones but the thorough and exhaustive study on the 
role of vulnerability factors and effectiveness of disaster 
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mitigation measures in coastal Bangladesh is just about 
limited. Therefore, an attempt has been made in this study 
to examine the role vulnerability factors effectiveness of 
disaster management and mitigation measures undertaken 
by individuals, GOs and NGOs to minimize the impacts of 
cyclones in the Bangladesh coast.

3  Study Area and Methodology

The study was carried out in two villages of southwestern 
coast in Bangladesh and both villages were severely affected 
by Cyclone Aila. Of the two villages, the Gabura is in Shy-
amnagar upazila of Satkhira district and Golkhali in Koyra 
upazila of Khulna district (Fig. 1). Geographically, both 
villages are part of islands, which are edged by three giant 
rivers i.e., Kholpetua, Kobadak and Shakbaria. Both are the 
south-most settlements on the southwestern coast of Bang-
ladesh before the Sundarbans (Mallick et al. 2017). The vil-
lagers are predominantly dependent on the resources of the 
Sundarbans, and fishing is the primary sources of livelihood 
of the communities. The primary data were collected in 2013 
through the household questionnaire survey, interview with 
key informants and field observations. Following the simple 
random sampling procedure, 292 households were selected 

as a sample of 1086 households from the villages assuming 
95% confidence level, and samples from both villages were 
in proportion (Yamane 1967). The descriptive and inferen-
tial statistics were used to analyse data. With the aim of 
examining the association and dependency of the different 
variables significant test (e.g. Chi square, χ2), weighted aver-
age index (WAI), percentage along with cross-tabulation and 
other quantitative and qualitative techniques were followed. 
Besides, Geographic information system (GIS) based map-
ping techniques were used to delineate the service area.

4  Results and Discussion

This study examines the effectiveness of disaster mitiga-
tion measures based on the association between household’s 
response to mitigation measures and household’s causali-
ties and damages caused by the Cyclone Aila. Several fac-
tors, such as death, injury, post-cyclone illness and losses of 
houses, household goods, livestock and poultry have been 
selected based on impact assessment in the study villages 
and review of existing literature on cyclone impacts to find 
out the relationship with undertaken disaster management 
measures (Adger 2006; DDM 2009; CRF 2010; IFRC 2010; 
Alam 2017).

Fig. 1  Location map of the study area (Source: authors)
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4.1  Cyclone Shelter And Population of the Area

The total population of Gabura and Golkhali village are 
3073 and 2863, respectively. During the field survey, the 
population was about 4000 in Gabura and 3500 in Golkhali 
village; as stated by the local Union parishad. There are 
two multipurpose cyclone shelters in the villages (Fig. 2). 
Usually, the capacity of the shelters is 850. While the 
total number population of the villages is roughly four 
times larger than the capacity of shelters. Moreover, there 
is no separate space for women in both cyclone shelters. 
Therefore, women are often reluctant to go to shelter dur-
ing cyclonic hazard (Adger 2006; Alam 2017). Based on 

the key informant interviews it reveals that the Gabura 
needs at least three more and Golkhali needs two more 
cyclone shelters to accommodate all vulnerable families 
of the villages. During the cyclone, the shelter becomes 
filled up with local people living close to the shelters. 
Therefore, most of the distant people cannot find space 
in the shelter because of insufficient capacity. The shelter 
service is limited to the people located within 1 km from 
its location (Fig. 3). Outlying people cannot get shelter 
because space is occupied before their arrival. Therefore, 
they are strained to reside in unsafe places. In this regard, 
respondents in both villages demand more cyclone shelters 
nearby their house to accommodate the vulnerable inhabit-
ants during the hazard. 

Fig. 2  a Multi-purpose cyclone shelter and b community clinic cum cyclone shelter in the study area (Source: authors)

Fig. 3  1 km service area of present cyclone shelters in the study villages (Source: authors)
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4.2  Distance to Cyclone Shelter

Two multipurpose cyclone shelters are available in the two 
villages. The number of cyclone shelters is very insuf-
ficient in terms of the number of population of villages. 
Although the 2/3 km is not long distance during normal 
time, in case of rapid storm surge followed by rainfall, 
the distance seems too long to reach the shelters. About 
one-third of the respondents of Gabura village live in 
more than 2.0 km away from cyclone shelter. Therefore, 
these peoples are undoubtedly exposed to cyclone while 
all respondents of Golkhali village live within 0–2 km 
distance and remain relatively safer than Gabura village. 
Hence, the respondents of Gabura village are more vulner-
able to cyclone than the respondents of Golkhali village. 
Although the accessibility to cyclone shelter also depends 
on other factors e.g. capacity of cyclone shelter, number of 
family member, mode of transport to reach cyclone shelter, 
etc. However, in general, increasing distance from cyclone 
shelter makes inhabitants more vulnerable to cyclone 
events. The study finds that cyclone-related casualty 
increases with the increasing distance to cyclone shelters 
from the house. Less number of mortality is found among 
the households located within 0.5 km from cyclone shelter. 
On the contrary, mortality increases among the households 
located in more than 1.5 km from cyclone shelter. The 
total number of deaths was 22, out of which 13, 6 and 3 
were in the households living more than 1.5 km, within 
0.5–1.5 km and less than 0.5 km distance from cyclone 
shelter, respectively (Fig. 4). Such finding is consistent 
with Shoaf and Rotiman (2000) and Paul et al. (2011) 
that smaller and denser cyclone shelters located within 
minimum 2 km from household could significantly reduce 
cyclone-related mortality. Most cases cyclone-related 
death takes place due to drowning in surge water while 
people move towards cyclone shelter. The study found that 
human injury due to cyclone significantly varies according 
to the shelter distance from houses. Relatively higher num-
bers of households having injuries are found in the distant 
households than the nearest households. Cyclone-related 

injury also takes place while people move towards cyclone 
shelter. Similarly, incidences of illness significantly vary 
according to the shelter distance because the people who 
have taken protection from cyclone shelter faced relatively 
fewer diseases than others.

4.3  Condition of Road and Embankments

Connectivity to the road is a precondition for successful 
evacuation and rescue operation during-disaster period and 
post-disaster relief operations. The improved road com-
munication networks accelerate the rate of evacuation and 
rescue operations. The roads and path of the study areas 
are completely unpaved and narrow. Almost all embank-
ments are used as the road. The conditions of roads are 
very miserable in both villages which remain completely 
inaccessible to motorized vehicles. The miserable condi-
tions of the roads and embankments undoubtedly exagger-
ated the negative impacts of cyclonic hazards. The con-
necting roads between people’s house to cyclone shelter 
are very poor and unpaved. The study reveals that 36% of 
respondents depend on walkway/footpath to go to shelters. 
The earthen embankments are built to protect the coastal 
communities from storm surge and tidal/coastal flooding. 
Both the study villages are protected by embankments, 
constructed by East Pakistan water and power develop-
ment authority (EPWAPDA) during 1961–1978 under the 
Coastal embankment project (CEP). The embankments are 
intended to defend the nearby land from tidal flooding but 
cannot prevent coastal inundation and damage from tidal 
bores. Due to lack of maintenance of embankment on a 
regular basis, the width of the embankments is decreas-
ing and become deteriorated day by day. Moreover, some 
peoples cut or penetrate pipes to the embankment to bring 
saline water for cultivation of shrimps that further weaken-
ing the embankment. The embankments are severely nar-
row and unprotected in many places which are incapable 
to protect surges or tidal bores.

Fig. 4  Relationship between 
cyclone shelter distance and 
associated losses (Source: 
authors)
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4.4  Mode of Transport to Reach Cyclone Shelter

The transport used to reach to the cyclone shelter, is a vital 
factor in emergency period for accessing shelter. There is no 
motorized transport system in the study villages because of 
road and path are made up of mud or footpath and unpaved. 
The existing literature reveals that most of the people died 
or injured on the way to shelter during cyclones and tidal 
surges (Ali 1996). About all of the respondents (97.6%) go 
shelter on foot and only 2.4% have used motorized trans-
port such as motorbikes. The study finds that cyclone-related 
mortalities and injuries are significantly higher among the 
households had dependent on walking to reach cyclone 
shelter during the cyclonic hazard. It reveals that among 
the 22 reported deaths in the study villages, all were the 
member of the households had relied on walking to reach 
to the cyclone shelter. Majority of the respondents (94.2%) 
expressed a negative opinion in case of the transport system 
and are very dissatisfied with local government activities in 
this regard. The lack of preparedness measure such as proper 
transport system and accessibility in this remote area has 
made it even more vulnerable to cyclonic hazards. It is not 
only a hindrance to reach shelter, but also a barrier during 
disaster quick evacuation and post-disaster relief operation.

4.5  Emergency Management and Disaster‑Related 
Training Programs

The community level emergency management commit-
tee exists in both the villages and these are also under the 

coverage of the CPP. The study finds that 92.1% of respond-
ent knows about the existence of the emergency manage-
ment committee and 79.1% know about the CPP cover-
age in their locality. This study also finds that government 
and non-government organisations trained the villagers to 
reduce susceptibility to the cyclone and afterwards dam-
ages. The programs teach them about protecting their lives, 
dwellings, household assets and livestock during and post-
cyclone period. More than half of respondents (55.1%) did 
not participate in such training programs. A number of 
existing studies reveal that the trained and aware people are 
less vulnerable to external shocks such as hazards (Paul and 
Routray 2010). As expected, the study reveals a significant 
association between participation of respondents in disas-
ter-related training programs and rates of cyclone-related 
mortality, injury and illness. It reveals that deaths due to 
cyclone were found 90.9% of the households did not par-
ticipate in disaster-related training. Perhaps this is because 
of the higher level of consciousness and preparedness of the 
household heads who participated in such training than the 
non-participant households. Similarly, rates of injury and 
post-cyclone illness are higher among the households head 
did not have participation in training than the households 
head having training (Table 1). The household head hav-
ing disaster-related training is conscious and aware of the 
outbreak of post-cyclone water-borne diseases, and takes 
precautionary measures and remain relatively safer than 
other households. Likewise, as the training programs teach 
people to protect dwellings, household assets and livestock 
during and post-cyclone period hence damages remain less. 

Table 1  Relationship between 
participation in disaster-related 
training and associated damages

USD 1 = Tk 83 [11 December 2017]

Categories of impact Participation in disaster-related training Total

No Yes

HH % HH % HH %

Human causalities
 Death 20 90.9 2 9.1 22 100.0
 Injury 38 90.5 4 9.5 42 100.0
 Illness 85 73.9 30 26.1 115 100.0

Damages of houses
 < Tk. 8000 50 51.0 48 49.0 98 100.0
 Tk. 8000–15,000 66 53.2 58 46.8 124 100.0
 > Tk. 15,000 45 64.3 25 35.7 70 100.0
 Total 161 55.1 131 44.9 292 100.0
 χ2-test χ2 = 3.223, Sig. value = .200, df = 2, α = 0.05

Losses of livestock and poultry
 Yes 80 58.0 58 42.0 138 100.0
 No 81 52.6 73 47.4 154 100.0
 Total 161 55.1 131 44.9 292 100.0
 χ2-test χ2 = 0.850, Sig. value = .357, df = 1, α = 0.05
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The rate of losses of livestock and poultry is higher (58.0%) 
among the households head does not have disaster-related 
training than the household head having training (42.0%). 
The Chi-square test finding confirms a significant associa-
tion between participation in disaster-related training and 
cyclone-related damages. Therefore, such finding unveils 
high-level vulnerability to cyclone-related causalities and 
damages of the households whose heads did not participate 
in disaster-related training and also proves such training as 
a crucial factor to reduce cyclone induced disaster impacts.

4.6  Receiving Cyclone Forecast

The importance of the cyclone forecast and warning is 
widely recognized as a crucial measure to mitigate the loss 
of living animals and belongings caused by the cyclone dis-
aster (Paul and Routray 2010). Nearly half of the respondents 
(46.2%) received warning or forecast from various sources 
about the imminent cyclone. These sources were mainly 
Radio, Television, signal flags, Megaphones and so on. In 
addition, deaths due to cyclone were found 21(95.5%) among 
the households did not receive any warning or forecast from 
any source about the imminent cyclone. The households who 
have received information about impending cyclone took 
precautionary measures and sought refuge to cyclone shel-
ter to keep them relatively safer. The respondents who have 
received information about impending cyclone are relatively 
educated and conscious than those people who were not 
warned. Moreover, education also reveals as an important 
factor for capturing warning messages. Such finding is con-
sistent with Paul and Routray (2010) that receiving cyclone 

forecast could significantly reduce cyclone-related causali-
ties. Similarly, the rate of injury is higher (85.7%) among the 
households were warned earlier than the households (14.3%) 
who were not warned. On the other hand, receiving cyclone 
forecast does not appear as an influencing factor of the out-
break of post-cyclone disease. The occurrence of diseases 
is mostly similar irrespective of forecast receivers and non-
receivers. But receiving cyclone forecast appears as an influ-
encing factor in the case losses of household goods, live-
stock and poultry (Table 2). Perhaps the households received 
cyclone forecast could able to take precautionary measures 
to protect their household goods and livestock. The rate of 
losses of livestock and poultry is higher (55.1%) among the 
forecast receiving households than the households did not 
receive forecast (44.9%).The Chi-square test result confirms 
a significant association between receiving cyclone fore-
cast and cyclone-related damages. Therefore, such finding 
unveils higher level of vulnerability to the households did 
not receive forecast than the households receive forecast in 
terms of damage caused by the cyclone. Such finding unveils 
cyclone forecast as an important factor of human vulnerabil-
ity to cyclone induced disaster.

4.7  Access to Radio and Television

The Radio and Television are the important mass-media 
to receive forecast about impending hazards. In the coastal 
area, people’s awareness and access to weather forecast also 
determine the level of susceptibility to cyclonic hazards 
(Islam et al. 2017). Lack of such devices for the people of 
remote coastal areas or not staying in the fishing boat in deep 

Table 2  Relationship between 
receiving cyclone forecast and 
associated damages

Categories of impact Receiving cyclone forecast Total

No Yes

HH % HH % HH %

Human causalities
Death 21 95.5 1 4.5 22 100.0
Injury 36 85.7 6 14.3 42 100.0
Illness 58 50.4 57 49.6 115 100.0
Damages of household goods
 < Tk. 6000 50 51.0 48 49.0 98 100.0
 Tk. 6000–12,000 73 58.9 51 41.1 124 100.0
 > Tk. 12,000 36 51.4 34 48.6 70 100.0
 Total 159 53.8 133 46.2 292 100.0
 χ2-test χ2 = 2.357, Sig. value = .308, df = 2, α = 0.05

Losses of livestock and poultry
 Yes 76 55.1 62 44.9 138 100.0
 No 83 52.2 71 47.8 154 100.0
 Total 159 53.8 133 46.2 292 100.0
 χ2-test χ2 = 0.179, Sig. value = .672, df = 1, α = 0.05
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sea cannot get warning messages. An alarming fact is that 
more than two-thirds (70.2%) of respondents have no access 
to this indispensable facility. The number of death 20(90.9%) 
is higher among the households who had no Radio or Tel-
evision set as a medium to receive cyclone forecast than the 
households 9.1% (2) had access to these vital facilities. As 
expected, the cyclone-related injury is also higher among 
the household had no access to such facilities 40(95.2%).

4.8  Searching Interval of Weather Forecast

The study finds that more than two-thirds of total respond-
ents (72.6%) never searching for weather forecast while 
16.8% searches weather forecast sometimes such as once a 
week (9.6%) or twice a week (7.2%) and only 10.6% searches 
forecast every day (Table 3). The WAI value (0.22) also con-
firms the people’s indifference to finding weather forecast. 
The main reasons of such indifference to weather forecast 

are inappropriateness and vast areal context of weather fore-
cast broadcasted through Radio/Television, inaccessibility to 
Radio/Television, previous experience of receiving the false 
warning, lack education and awareness, etc.

This study also finds that cyclone-related mortality 
is significantly higher among the households who never 
search weather forecast (86.3%). Similarly, consistent with 
expectations that cyclone-related injury is significantly 
higher among the households never searches weather fore-
cast (76.2%) followed by sometimes (19.0%) and regularly 
searching for the forecast (4.8%). It also appears as an influ-
encing factor in case of losses of livestock and poultry, and 
60.9% of households who never searches weather forecast 
faced the losses of livestock and poultry due to cyclone and 
storm surge (Table 4). Similarly, Chi-square test finding 
unveils significant association between the searching interval 
of the weather forecast and cyclone-related damages. Such 
finding unveils relatively higher level of vulnerability of the 

Table 3  Searching interval of 
weather forecast

Searching interval Gabura Golkhali Total

HH % HH % HH %

Never 110 71.4 102 73.9 212 72.6
Once a week 17 11.0 11 8.0 28 9.6
Twice a week 11 7.1 10 7.2 21 7.2
Every 2 days 8 5.2 9 6.5 17 5.8
Everyday 8 5.2 6 4.3 14 4.8
Total 154 100.0 138 100.0 292 100.0
χ2-test χ2 = 5.169, Sig. value = .270, df = 4, α = 0.05
Weighted average index (WAI) = 0.22
Criteria of assessment
 Highly insufficient 0.01–0.20
 Insufficient 0.21–0.40
 Moderate 0.41–0.60
 Sufficient 0.61–0.80
 Highly sufficient 0.81–1.00

Table 4  Relationship between 
searching interval of weather 
forecast and associated damages

Categories of 
impact

Searching interval of weather forecast Total

Never Sometimes Regularly

HH % HH % HH % HH %

Human causalities
 Death 19 86.3 3 13.7 0 0 22 100.0
 Injury 32 76.2 8 19.0 2 4.8 42 100.0
 Illness 45 39.2 41 35.6 29 25.2 115 100.0

Losses of livestock and poultry
 Yes 84 60.9 32 23.2 22 15.9 138 100.0
 No 128 83.1 17 11.0 9 5.8 154 100.0
 Total 212 72.6 49 16.8 31 10.6 292 100.0
 χ2-test χ2 = 18.354, Sig. value = .000, df = 2, α = 0.05
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households who never search weather forecast to cyclone-
related causalities than the households who find weather 
forecast regularly. Besides, the households who find weather 
forecast regularly are usually the educated groups, hence 
become conscious, and adopt precautionary measures prior 
to the landfall of the cyclone and remain safe.

4.9  Post‑Cyclone Medical Assistance 
and Rehabilitation

People complained that after cyclone and surge, they often 
do not find doctors from government hospitals or health cen-
tre. About 67.5% of the respondents mentioned they did not 
get any medical treatment from any sources, neither govern-
ment nor NGOs (Table 5). Therefore, they find that they are 
deprived of such emergency government facilities. People 
also grumbled about not having veterinary doctors in the 
neighborhood to provide treatment to ailing livestock.

Apart from these, hazard disrupts people’s usual sources 
of livelihood (Quader et al. 2017). The aftermath of disas-
ter period victims needs to recover their livelihood to earn 
daily bread. Quick and effective recovery from the impacts 
of the disaster depends significantly on how quickly liveli-
hoods are restored. In the field survey, a large number of 
the respondents informed that they did not get any help or 
financial support to rebuild their livelihood. More than two-
thirds (69.2%) of the respondents did not get any financial 
help from any government or non-government sources. 
As a result, they become further vulnerable to cyclones or 
other impending hazards. In the study area, a number of 
local people were engaged in reconstruction and repair-
ing of roads and dam under government provided food for 
work (Kazer Binimoye Khaddo, Kabikha) and Test relief 
programmes (TRF). The local people complained about 
corruption and nepotism against Union parishad members 

and representatives in providing Kabikha, Test relief or 
other livelihood generating activities. They also accused 
that they often need to give bribe to get such government 
helps. Hence, due to insecure livelihood, coastal community 
become more vulnerable to impending disaster.

Severe cyclone disrupts the normal agricultural activities 
and agricultural sectors. Most of the respondents (88.4%) 
mentioned that they did not get any assistance for agricul-
tural rehabilitation from any sources. According to local 
inhabitants, the government should provide soft credits 
with ‘easy terms’ in the fishery sector. Farmers are generally 
afraid of ‘too much paperwork’, for which they do not seek 
assistance from scheduled banks. People also expressed their 
needs for credit to start income generating activities such as 
rearing livestock, fishery, poultry, etc. to secure livelihood 
in the post-cyclone period.

4.10  Role of GOs and NGOs in Cyclone Disaster 
Mitigation

The study finds that the cyclone disaster mitigation activities 
undertaken by the government are not fully effective because 
of improper implementation, corruption and inefficient per-
sonals. The respondents accused that most of the planning 
strategies of government were not undertaken considering 
the opinion of local stakeholders. It reveals that about two-
thirds of the respondents (43.5%) are dissatisfied, 19.5% are 
highly dissatisfied, 26.0% are moderately satisfied, 8.9% are 
satisfied and only 2.1% are highly satisfied to the role of gov-
ernment organisations (GOs) in cyclone disaster mitigation 
activities. People expect direct facilitation of government 
towards the establishment of the sufficient number of multi-
purpose cyclone shelters in their locality and a community-
based disaster management plan at union levels, which may 

Table 5  Getting emergency 
medical assistance and 
rehabilitation facilities after 
cyclone

Services Gabura Golkhali Total

HH % HH % HH %

Emergency medical services
 No 105 68.2 92 66.7 197 67.5
 Yes 49 31.8 46 33.3 95 32.5
 χ2-test χ2 = 1.652, Sig. value = .199, df = 1

Financial support to continue livelihood
 No 115 74.7 87 63.0 202 69.2
 Yes 39 25.3 51 37.0 90 30.8
 χ2-test χ2 = 33.167, Sig. value = .032, df = 1, α = 0.05

Support to overcome agricultural damages
 No 135 87.7 123 89.1 258 88.4
 Yes 19 12.3 15 10.9 34 11.6
 Total 154 100.0 138 100.0 292 100.0
 χ2-test χ2 = 0.370, Sig. value = .543, df = 1
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be implemented by the local government institutions (Islam 
et al. 2017).

Besides, different types of voluntary and non-voluntary 
national and international NGOs are working for disaster 
preparedness and mitigation services in the study area. Func-
tionally important NGOs are BRAC, CARE, World Vision, 
Caritas, Grameen bank, ASA, Barsa, Chetana, Swadesh, 
Uttaran, Sushilon, Pragati, Usha, Parapar, Jubo Academy 
and Seeds. The NGOs are mainly working in various pre-, 
during and post-disaster actions. Pre-disaster measures 
include advocacy, public education promotions and training 
programs for workforces engaged in disaster management 
activities from the national down to the community level 
(Roy et al. 2015). NGOs are also involved in during disas-
ter rescue operation and relocating people to safe places. 
Finally, offering post-disaster micro-credits and rescheduling 
previous credit payment programs for the rehabilitation of 
victims are included in post-disaster measures. Respondents 
opined that NGOs assisted them in the emergency evacua-
tion, relief operation, post-cyclone temporary shelter and 
credit facilities. On the contrary, few respondents mentioned 
that the role of NGOs is not significant and some of them 
criticized their contradictory roles such as giving assistance 
among the members with a high rate of interest. The victims 
express different responses about the activities of NGOs and 
specifically criticized the micro-credit based NGOs. Accord-
ing to their opinion, after cyclones the NGOs provide them 
micro-credit to rebuild their livelihood, at that moment 
the affected people are forced to receive this loan because 
cyclone washed away their house and household belong-
ings, crops and livestock. However, afterward, they had to 
pay this loan with a high rate of interest. Few respondents 
praised the voluntary NGOs, those usually give them relief 
and financial support without any interest. Nearly, 11.0% are 
highly dissatisfied, 31.5% are dissatisfied, 32.9% are mod-
erately satisfied and 18.5% respondents are satisfied while 
only 6.2% are highly satisfied on NGOs’ role to cyclone dis-
aster management activities in the study area (Table 6). The 
Weighted Average Index values indicate that respondent’s 
satisfaction level on NGOs’ role (WAI = 0.55) is relatively 
better than the GOs (WAI = 0.46).

5  Conclusion

The study identifies that distance to cyclone shelter, partici-
pation in disaster training, efficient warning, etc. are influen-
tial factors, affecting cyclone vulnerability in the study area. 
Besides, disaster preparedness measures have a significant 
role to mitigate the adverse impacts of cyclonic hazards. 
The analysis reveals that the vulnerability is higher among 
the households in remote and scattered settlements because 
of increased isolation from information for improving 

preparedness, disrupted traditional community networks 
and insufficient cyclone shelters. Conversely, the households 
who have taken disaster preparedness measures are less 
affected by cyclone’s impacts. In contrast, the most affected 
households are those who have not adopted any disaster 
preparedness measures. The households in hazardous set-
ting contain the elements of severe susceptibility to adverse 
external shocks. The dynamic role of GOs and NGOs also 
helped the people to save their lives and properties. Post-dis-
aster medical assistance and profession-based rehabilitation 
should be prompt and effective considering people’s needs 
and emergency. This paper unveils that mitigation of internal 
limitations of households along with disaster preparedness 
can lessen enormous losses and causalities due to cyclones. 
Such findings of this study would be helpful to examine 
the performance of vulnerability mitigation measures to 
other natural disasters such as flood, riverbank erosion and 
drought in other areas of Bangladesh. This paper advocates 
that proper early warning, construction of new cyclone shel-
ters and proper rehabilitation programs can be effective and 
fruitful to lessen the impacts of the cyclone. Further ini-
tiatives are required for incorporating the measures of dif-
ferent organisations as well as strengthening institutional 
machinery through decentralization and root-level disaster 
mitigation planning. The activities require a huge investment 
in preparedness, shelter construction, institutional arrange-
ment, policy formulation and community participation for 
enhanced cyclone disaster mitigation to shield the coastal 
inhabitants from the harsh impacts of imminent cyclones.

Table 6  Respondent’s satisfaction on GOs and NGOs’ activities for 
cyclone disaster management

Level of satisfaction Government organi-
sations (GOs)

Non-government 
organisations 
(NGOs)

HH % HH %

Highly dissatisfied 57 19.5 32 11.0
Dissatisfied 127 43.5 92 31.5
Moderately satisfied 76 26.0 96 32.9
Satisfied 26 8.9 54 18.5
Highly satisfied 6 2.1 18 6.2
Total 292 100.0 292 100.0
Weighted average 

index
0.46 (Moderately 

satisfied)
0.55 (Moderately 

satisfied)
Criteria for assessment
 Highly dissatisfied 0.01–0.20
 Dissatisfied 0.21–0.40
 Moderately satisfied 0.41–0.60
 Satisfied 0.61–0.80
 Highly satisfied 0.81–1.00
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